Key indicators: single-crystal X-ray study; T = 223 K; mean (C-C) = 0.002 Å; R factor = 0.038; wR factor = 0.091; data-to-parameter ratio = 13.3.
The racemic title compound, C 9 H 11 NO 4 ÁH 2 O, a tricyclic rearranged aminonorbornane dicarboxylic acid, is a conformationally rigid analogue of glutamic acid and exists as an ammonium-carboxylate zwitterion, with the bridghead carboxylic acid group anti-related. In the crystal, N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds involving the ammonium, carboxylic acid and water donor groups with both water and carboxyl O-atom acceptors give a three-dimensional framework structure.
Related literature
For background to G-protein receptors, see: Liu & Doller (2011) . For the Strecher and Bucherer-Bergs reactions, see: Strecher (1850); Bucherer & Steiner (1934) . For the synthesis of aminonorbornane carboxylic acids, see: Apgar & Ludwig (1972) ; Tager & Christensen (1972); Wermuth (1995) . For the chemistry of hydantoins, see: Avendañ o Ló pez & Gonzá lez Trigo (1985) . For the structure of a similar monocarboxylic acid tricyclic cage compound, see: Fortier et al. (1979) . For graph-set analysis, see: Etter et al. (1990) .
Experimental
Crystal data 
Data collection
Oxford Diffraction Gemini-S Ultra CCD-detector diffractometer Table 1 Hydrogen-bond geometry (Å , ). synthesized as a potential ligand for metabotropic glutamate receptors in order to explore the requirements for activity at these receptors (Wermuth, 1995) . For the synthesis of amino-substituted norbornane carboxylic acids, see also Tager & Christensen (1972) and Apgar & Ludwig (1972) .
The title compound exists as an ammonium carboxylate zwitterion with the C3 carboxylate group endo-oriented ( Fig.   1 ). Note that the stereochemical assignment of exo and endo on such nortricyclic systems is somewhat arbitrary and depends on how the system is drawn. The carboxylic acid group at C7 in (I) is exo and has the acid H-atom (H72) antilocated, forming a hydrogen bond with the water molecule of solvation (Table 1) . This water molecule gives intermolecular hydrogen-bonding associations with carboxyl O-atom acceptors, while the ammonium group also forms four hydrogen bonds with carboxyl O-atom acceptors. These include a symmetric cyclic N-H···O,O′ head-to-tail association [graph set R 2 1 (4) (Etter et al., 1990) ] which links the molecules along (100). Overall, a three-dimensional framework structure is formed (Fig. 2) .
The structures of similar tricyclic norbornane compounds are rare in the crystallographic literature. The nortricyclic keto acid which served as the precursor to (IV) in the synthesis of (I) (Fig. 3) is known (Fortier et al., 1979) .
Experimental
The title compound (I) was synthesized (Wermuth, 1995) by the hydrolysis with Ba(OH) 2 of the diasteroisomeric hydantoin mixture (II), which was obtained by a Read synthesis (Avendaño López & González Trigo, 1985) performed on the nortricyclic keto-ester (IV) (Fig. 3) . Briefly, a Strecker aminonitrile (Streker, 1850) is formed in the usual manner (50% yield) and this was converted to a hydrochloride (III) and reacted with KOCN in an acetic acid-water mixture at 273K for 1 h followed by the addition of conc. HCl and heating for a further 15 min at 273K. The product was a diastereomeric mixture of hydantoins in 49% yield after recrystallization from 50% aqueous ethanol. The stereochemistry of the amino acid moiety is the inverse (carboxylic acid group exo) of that normally formed in the Bucherer-Bergs reaction (Bucherer & Steiner, 1934) . The colourless product obtained gave an elemental analysis consistent with a 0.25 hydrate but recrystallization from various solvents gave no crystals suitable for X-ray analysis. However, colourless plates of a monohydrate (I) were obtained from the attempted reaction of this partial hydrate with picrylsulfonic acid in 80% propan-2-ol-water and a specimen suitable for the X-ray analysis was cleaved from a larger crystal. with U iso (H) = 1.2U eq (C), using a riding-model approximation. The relative configuration of the molecule described for (I) is C1(R), C2(S), C3(R), C4(R), C6(S), C7(R). Hydrogen-bonding (shown as dashed lines) in the three-dimensionlal structure of the title compound, viewed approximately along the c axis. The symmetry codes are as in Table 1 .
Computing details

Figure 3
The reaction scheme for the synthesis of the title compound. 
